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(54) STRUCTURE FOR DRIVER AND RECEIVER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the change of the 
internal voltage of all devices by transmitting and 
receiving signals at a delectable communication voltage 
level for interfacing voltage devices by a common 
communication voltage less than a lowest internal 
voltage. 

SOLUTION: Three chips 101-103 are respectively 
operated by the internal voltages Vdd1-Vdd3. In this 
case, explanation is performed by the driver and receiver 
of a CMOS chip and a CMOS off chip. Then, all the chips 
transmit and receive data by an external voltage VddQ. 
Thus, the signals in common to all the chips are 
communicated by the common external voltage VddQ. 
The external voltage, that is the communication voltage 
VddQ, is changed in the direction to be less than the 
minimum value of the internal voltages of all the chips on 
a common bus. The chip for driving or receiving the 
voltage larger than the internal voltage is not requested. 
Further, a lowest voltage chip drives and receives the 

voltage by the internal voltage, a voltage conversion circuit is not provided and only a set of 
internal and external power rails is provided. 
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(8) 

13 

>\t, fgfil 2 0 8 I^JOl^iJ p F E T r ^ 7 2 
4, 7 2 5, 7 2 6 Id <fc o £*x£o 
[0 0 3 6] MiELfc-^TOS'&fC^^-C, /!/K7 

[0 0 3 7) *MH**ri| 1ST. ffl^ Lfcls] 
>-f3\ 0. 2 5^nyt»y-hfi (Leff ) CMO 70 

xfTofco mKii®, << m«ft4ftt, c 

-Jr — X (wo r s e c a s e) i8ii$4£f£L $o£.Tf*7 — 7x 
CMOSflHSiM'X, tlS4 0C, ^»«JBE-Cfc5o ? 

- (9 1 3mmum^^^^ 

CMOS«gt>fX, 9 0CO«aS, ^»J:H5%0 

S^ffiM^^CMOSWigl^X, 10C(D^S, 
^£ «9 - 5%OlJITfo5o 
[0 0 3 8] @9(t 3 0©fflAtEKI^0V>Tl 0 

^ i/ a yfi, 0 9 (DTU^fF^tiZMiXyv y 

D^tay-hfi (Leff) CMOSgfUl^V^ttT 

(JfflCT*)5 0 BiOfi, lRl-*ftTWl0pFA 

*5<tt^«aiE7^^Di /D t tow^^aSfa i »ca^i s # 

[0 0 3 9] 0 1 lte. itJSLfctraCCMOSSJSS: 
fflV>5^tlU:oV^T4 2 06^7^^^ 4 2Q 40 

T\ b'7-<y<mtf^ t^TOW^iE 

[0040] pi^mjE^v'— ^tcov^xtft^-r 

5 e 012J3;, &<DJ: 5 4CMOS ^of¥«B^tsl 
KEIS^i",, -T*^*)> :^CMOSl/v/-/U 1. 
8V, 2. 5V*fcfi3. 3V(DLVCMOS^/K 
£>5l^f*H S T L, GTL, S S T L - 3 3; fete S S T 
L-2. 5 ld^j""t"^> J EDEC'O'^ 7i — ^^2p(C& 50 
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14 

t 6o Uv"— /< - 7n > Fiy KfS, h 1 1 2 

o*m\<^xs<-< '<*x*%z>mhxjifki i i ota** 

Stbfc, 2WCMOS^y^-^^l 140, 115 

lyKCtt, ffiR3B*fc* mi 3 fc#*lc:»Stta/<i> 

^li^^rt^'T^ hffiO-7/Uf7 9 ^^tl 16 0 

[0 0 4 1 ] -r^rco-r >s<— cMosf^/ 

-e/u^-Xu^i^ (121 3#BB) ©-»t*fc5i/V-^o 

6»CMOS^y^^T^5, LVCMOS^-K 

(3. 3V, 2. 5V*fcttl. 8V©AMt^ 
/W ^fflv^tt5i#tcfi, l/^- /<^©A*1 10 1 
fi, b 112 0£gT. Sit^^-^^ 

^MHlC^Jtl^o LVCMOSlifp^ 

(118 2) *5J;U<Y_ (118 3) (cJ: 19 h 
1 1 2 O^T^r^^- hi"5 0 ff#Y*5j:U J Y_^. 

0 1 4|C»»t-*"r»J»EIKl 1 8 0\C£^XZ£±£tl 
3o V re f =V d d^»^«-tt, (118 2) f*/> 

-r-e*)9, *<z)«i*lfli*Y_ (1183) «to--e*> 

5o ff^Yten FET 1 1 2 2<Dtf- hfc:»R£ft, ft 
fY.fipFETl 1 2 l©y-hi:ft»Sn, Lfcd* 

Y_ (1183) ttnFET1131 (D^— h(Cggc$ 
ft. v—<Dt%, pFETl 1 32^Itl5f«l:^- 

yt7U in^stai 1 l OSr^^f^^-X^-r 
£ e AA>fV/Wail4 0li, pJ^^>3^K$: 

z> 0 mi 5 \cw$mz7jk£tiz>mffl7u s/^inoit 

2oOW7'f>'VMl (117 2) fcJ:t;VM2 (l 

173) £$§£-r5 0 ctvb*j^7^vf*. nmm&i 

1 7 4^feoT, »19^WW 1 1 4 OCOXUv-g 

/uKSr^Si"5^«)«-ffiVN^ttSo a«7^fyvMl^ 

/n^ (3. 3V) T% »7^>'VM2i5p- (0V) 

co^lrfi, i/V-^li2. 5V^-Kl:fc5o rco® 
W*— # lHOIt ^W*1BT"C. » 1 . 2 5 

V-r^^^V d dQ/2T\ *fe»Sr«3 0tfcxttttiXtfft& 
Ctbtt. p F ET 1 14 4*5<tt^n F ET 1 14 

7<Dffijj&?— ^x-^i-z^t^x-oxm&ztiZo t 

(Dfegz^ ^ ? 1 1 4 012, 3. 2^?n>-(igX 

0. 3 6 5; ^ o ygOp F ET 1 1 4 2 fc , pFET7 
^yM 1 4 4, 1145 (-tn-Ptt, 3. 2 ^ ^ o ^ 
ijgxo. 36^nyg) i:^i^*S:^iJ^cWUTV^ 
5. ^(O^, 6. 4^nyiX0. 36^D>g 

ota P F E T /;U7 y ^ • f/M ^ i 4 5 0 m&i^s 



15 

nFETl 143li, nFETl 1 4 6, 1 1 4 7i:4 
J: 5 lc»/££;txfcSg l ££tfM ll40li, 

»-c*5:/n-fc*. aft. «««ff©*iM*i*T-c* 

1. 17Vtl. 2 2 Vi<7?IB<0«Ji9|jlx.^S:*rL-CV> 
So a»7>OVMHWt SI#7^>'VM2^> 
<4<Dt&* Ui/<-'<{* 1 . 8V^ Kldfc5 0 ^Oi§ 

£\ *i 14 cm, ^ftttHBT-c, isffi. o 

Vi-*^^V dd Q/2 <fc9'>L_LT\ tt«Sri»9»*.* 

(ground bounce) ^ < fttl&titb 

li, pFET1144^^->t7f§^, nFETl 
1 4 7 Sr^o^ <h U -toj**, -Y >y<— * l l 4 
•ffVTv'f • Up FET1 142W 

nFETl 14 3lt nFET^^yMl 
4 6, 1 1 4 7 tafeyiJ'Cfc*)^ -Os<— ? 1140©n 
FET^^ • x<0^tfaV-'< Xft, 8. 0^ 

^ u y^x o. 3 9 ^ n >-go£3;T*£>So ccdJ;? 
{:»*^f:Sli^^-^ll40ll 4>*Mfc«B 
TT% 1. 0 VO«J0*x.^S:^rLT*5 9 , ^ot^, 
MS, fiaaiiJEoafk-C, 0. 9 3V^fel. 0 4VH 

[0 0 4 2] W7^>VM1^D-T\ «K7YyV 
M2ri*D — (Dirt, 1/^113. 3V^-KCJ)5o 

liffl. 5Vt4fc 
^V d dQ/2 J: ^>Lfe> ftMgJ^X.t, 3. 3 
V CMOS it »G>*«teKi U ^2fiM#lltT£:?ffifc £ 
<CJt*ttfftbftV\ pFET1144£*— > 

U nFET1147 ^^"^ U -t<Z>J**^ -f >^ 
— * 1140^ -fAsTy? • l*C3iOp 
FET 1 1 4 2, 1144, 1 1 4 5?:ttS^ ^ 
• 7*/M*#n FET 1 14 3 £>^"C$>S X 5te 

»1H!^^-^ 1 1 4 Oft ^»)R»Tt, 1. 5 
2V<D#9!fe*j£fc*LT:fc«K ffi3S*3«tt;i«aittffi^ 
8U6 0mVftf$£lt«0, Z<DZ k&Wt&X~£ 

So 

[0 0 4 3] ^ >v<— ^ 1150, i-^fc-t, 1/5/- ^<£> 
m2<Dm&, 4 l"<— * 1 1 4 0 J: B 
— ^OlsIKHjg**^**, ^ ^5^3^ KS:»aff l . 5 
V^^i:t5/:^l:, fflv^ixSo *f # 115 0 
fit, 10. O^pytSXO. 36^nyg(OpFE 
T7 p /U7y7 P i:, 5. 0^^py)gX0. 39;^y 
f(^)nFET7'/Uy^y^^tLtV^o £*L&7*'<>f 
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^oy-Mi, * 1 l 4 OOU^tciffijRS^ 

^>v<-* 1 1 5 OOtidf) It* • **-t>- • 

^^l/^tl 160^ K^-l'/t^o 

[0 0 4 4] LVCMOSU^0ft^DC, ^g&rt>£> 
«*eS*LfcSflSWEV re f (118 1) Sr/B^T, u>> 
-^«J9»X.^*R«i"S, ^<oWJEDEC>fy 

tlbft, HSTL (V re f =0. 6 8-0. 90V, 
0. 7 5V&») , GTL (V r ef =0, 7 4-0. 8 
10 8V, 0. 8V^) , SSTL-3 (V re f = 1 . 3 
0—1. 70V, 1. 5 0V^) , SSTL-2. 5 
(V r ef =1. 2 5V^») Sr&A/T?V*S 0 ZtlhiS^r 

«rS«i-*fc#, ^SiA^Si i i ottr^f^-f y-cfc 

t> > M 120 te"7^ 7x>-^^§ 0 v 

ref<l. 7 V^Stb, »J»IelKl 1 8 Ott, 

y (1182) sto-wrsu t(Dmmm^Y_ a 

1 8 3) */^\Z&j£-tZ> 0 ff-^YIinFET 1 1 2 2 
(O^- h m-^Y_^ p F E T 1 1 2 1 <D? 

- M-gM&SftT, h l l 2 oSr*-^^ 

*0 So Sfc, ff^-Y_ (1183) linFET1131(D 

b\z.mm£*ix, ^<ot^. p fetii32£ 
mthzmffi**—^*^^. itifiiisi i i o«r>r 
^-y/nr-5o ^i5^i i i od^otnAft pj^^u 

Vh^KCMOS^^? l l 4 0l:8«Sft5, w 
<D4 ffi&Vtz.£ 5 fcl. »J»«tVMl, V 

M2(C«J:ot, ftl. 2 5 VT?«0 2. 

5V LVCMOS^e-Kl:SjtSti5o JS»A*Jte, 
>^<d h y Mill, 1112^ 

giU^^rt^ h7^^x^ 1113, i l l 4 J: 9 

30 t&Z2*<D7?^bfrhJ&filZ*lX^Z 9 Yylsi?* 
^1131, 1132, 1 1 3 3frt>J&!&£tl1ZM9tM 
H30li, fti mAOSSKSr^SjlHjKK K9-f ^i" 

S Q V in >Vref W&Zf? ^©f*'<-f ^ 1 1 

13, 1114^ *#V>«8(E35Sfl5iX. /-K1115 
01E^±#^^ 0 5S?^, V in <V re f ftbtf, S^P 

y^>^cD^M ^ 1113, 1114 /hSv^KStt 
dSjSEn, Kl 1 1 50®JESrT^**^So Lfc^o 

ts mhfk moit #sc-cfc5,' M»ta^ 1 1 i 
oofijE*^:^*, SitEVref Ciomssi 

40 t5o U^U, -r^TCO*&^JC^3ftS J EDEC«* 
(GTLI:»LtliV re f =0. 6 8VS/K SSTL 

oVNTfi, ^LtJ:5l^l^W<-^ai 140 
<o®*)%kX.&Z i . 2 5V(:ffim:ti:±ot, fF 

[0 0 4 5] 

[^1] 
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20 



[0 0 4 81 







6NS iLkflB&E 






wtajn / 

WTAJWI 
(NS) 


QttAJUT/ 
UUH.0UT 
(«) 


[15) 


DAM.W/ 
DATA-OUT 
(«) 


WTAJXJT/ 
MUX.0UT 
(NS) 


(N5J 




KaA) 
J OUT AMP 
OfF/OM 




F 20/20 


24/24 


.44/44 


30/33 


24/25 


34/58 


0 


0 


3.3V 
LVCUOS 

(vr=i.5v) 


N J3/32 
S .50/48 


J9/J3 
.60/60 


.72/71 
1.10/1.07 


30/48 
.76/67 


.40/40 
.61/60 


.90/87 
U7/126 


0 
0 


0 
0 


2.SV 
LVCWOS 
(W= 1.25V 


F .14/22 


.24/24 


.38/46 


,08/48 


24/26 


32/74 


.07 


0 


H .28/JO 
5 .44/44 


.40/39 
.60/59 


.67/69 
1.05/1.04 


.39/30 
.69/62 


.40/40 
£1/60 


.79/90 
130/122 


.02 
.01 


0 
0 




' 21/24 


24/25 


.45/48 


33/39 


24/26 


38/65 


32 


0 


ivcuos i 


1 .39/34 


.40/40 


.79/74 


.82/33 


.40/40 


122/73 


.15 


0 


.60/53 


.60/60 


120/1.13 


125/43 


.60/60 


136/1.03 


.08 


0 


f 

3.3V 


21/23 


.24/24 


.45/48 


30/35 


24/24 


34/39 


0 


.40/1.67 


SSTL u 


J8/41 


;39/39 


.77/80 


31/37 


.39/39 


.91/97 


0 


26/1.06 


U* s 


1 mi ex. 


-60/.60 


124/125 


.80/88 


.60/60 


1.40/1.48 


0 


.17/71 




































1 

S5TI > 
(VREF* 
125V) S 


' .22/24 
I J7/.41 
.59/65 


24/24 
■39/JS 
.60/60 


.45/49 
.77/3! 
1.20/125 


31/37 
34/59 

.62/J90 


24/24 
.39/39 
.60/59 


56/61 
.93/99 
1.43/1.50 


0 

0 
0 


.76/1.70 
.45/1.07 
J2/51 


r 

HSTL 

(VRfF= N 
a75V 


23/34 


24/25 


.47/58 


31/W 


24/25 


.55/79 


.13 


1.59/1.75 


J9/50 


.40/39 


.79/89 


.50/71 


.40/40 


.99/1.1 1 


.03 


1.01/1.09 


S 


.51/75 


.60/60 


1.21/1-36 


.92/1.02 


.60/60 


132/1.62 


.01 


.68/72 


F 


26/36 


24/25 


.51/61 


.33/61 


24/25 


.57/66 


25 


1.65/1.74 


(VRET= H 
0.8V) 


.46/54 


.40/39 


■66/9J 


.70/J3 


.40/40 


1.09/123 


.07 


IJB/UB 


s 


.72/81 


.60/60 


U2/I.4I 


1.10/121 


.60/60 


1.70/1.81 


.03 


.70/72 



r, n, s n 



(10 C, V+5%. 3 o tt&7u±x 
(50 C, V, . ), 

(90 C, V-5%, 3 a te^^o-fe^ 



VDDO (VI N) 3.3V/2.5V/1.8V/1.5V/1.2V; VOD 3.3V 
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— ffifrzmmt*. 3. 3 v*— h*x+tem$Lx*$. 2. 5 

v^e— K-Cli*iffi 5 0 /i l. 8 V*— Kt? 

*4K3i*«T'C3 2 0 » At^ofcJ:5fc::**<fc5o 
~<D~k\L ^2, m3(Dl (mA) GOT^fla^Sft 
tV^o 1. 8 VX*<DZ<DM&(Dm&te. ZfjVTy?- 

x'W* 1 1 4 2 £ffift5««*«£»r1-5fci!> 
tfs, r*U**fc, 1. 8 V^e- Klc*tL«S££ti*:£-£ 

60 ft^tastoraoatRf*, *tt<0»*-c*>a. r 
(omti'mm^, mW)Atn 1 1 oofijfN^jfc^s® 

LT(i, HSTL^r — K«C*5V^T1. 4raA^t<4 
[0 0 5 0] 

St^tc, ^5/^rt«5ttEEt?(Oa«t-*tb"C. ^fl&O 
fMjt*r*LTV*5. iiffmffi^ *a 

✓ * ^ Jb to -T T <D 9- y -f(D ft {& ft ffi & # "f 5 y y 

a«\ ftwa-e, *t3cffi-e, tttyvf^^ 

CI ta*T-#5#]^£;frLT^<5o r<E>afi#fett\ 

-^Sr, .^gi5S2p (V re f &tt5S»3 W^-^) 

c<&a«#a=i*, K9>r/<igiM*, w*iiaBftLfc, ta 
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[0 0 5 1 ] *JBWSr. *<D#J£0>3Si60yKov*T*L 

fc<£>-Cte&V^) ^^iSlffCMO Sl^M^l: 
[0 0 5 2] ti^ttt, *#W©*J«tt:|»LT«T 

(1) ra-ifcttHttsrtaBftjESrWi-saftoft^ 
/M*t, 2ej^±Ofiiiism^T f ^<^^Faoffii:^^ 
at, atrisrtSfP«jE<D5%^*fi^rtSP«jEeJLTo*a 

^-T5^t, Sr«*Sr tSrW«ii-<5IBK»ito 

(2) RI— *^f*S*Srt»CMOS«ffiS:*-f-*ttiR 

otff^^^ 2fi^±osfii2m^7 :f ^-<^r^oi : i 

ffi«T©*a^a««ffi-cmffi 2 (@«±^s^r^>f ^ 
m w ^ ^ 7 — * -r s ^rffi* am ^ 

v^^r, a*«ffiti*^H«^i"*iHiis-e*>o"c, 

mti-^>[HlB«^o 

(3) H-tfcl4»4Srt»«ES:tt5aft©tff 

at, Rtfisrt^miiop ^^fts^rtia5SjsEWTo#a 
^-^-r-sfcto^stR^^amafE^/^, 

^<-f^t, 2i@«±OHtji5m^T f ^^^otass^# 
t, mis K7-r^iHiBotti^^^b o -y^^^. K7^ 
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23 

(5) ra-*fctt»45rt»*ffiSr*ra*»o«^ 

(6) ra-ifcttft/jrsrtifBmffiSr*-*-***^*^ 

Wet, te^ifr^^H^^^x-^n^^S 

(7) B-sfcf4*4srt»cMo sttj£8r*rt-5«» 

fufE-f * - \s*s—'*m&<OtyV$k7L*\s*s 
[12] K7>f ^itf^^f >^ • Ki©HI«)*» SO 
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3E«EEK9>f u^u-e<DiHii&0-es>5o 

[113] (T j ) O^Wttlft, CMOST'nt 

5o 

[04] *»#JBF ET^cfctf^^^^S^ffiSt 

tCj;oT#btl5 2 5 QO^^Vf-^V^^^Ti-^ 

[05] 02OK7^^Wyt'-^»M> Tj 
0^^$:^{t:$^:fci:^^VddQ^M^i: 

[136] 02(7) K7^/^^ ^*4$t££r> CM 

0 S y d ir ^ £ m < t £ ft: £ * <n V d d Q <£> M » <b 

\mi\ m2<DY7^ ^^—y^^te*. v d d 

[08] i)2^3A*NANDjoJ;r;3AANOR7 9 ^ 

[09] • ^-^(SiS^ffiTT% 3ocoS45S 

EE(C*fLT, f^|iiWl0 0MHzt?10pFO3 

>-^^i/-^^^s:u*5j:i5^mi-5 0 2cD k 9 >r 

[0 10] ^«1TT\ 3oOS*5®EEJC*fLT, 

1 0 OMH z t 1 0 p F^^V^^-^^tt^ctU 5 
gclt^i2^K7^/^'>^ — h Lft:ffi&Ei&fl£0 

[011] ^»ttITf> 30(DSftS«ffilc*tLT, 
1 0 OMHztM 2 Qgi^7^y^lt*3j:t;ftSt 

5 0 K9*f'< • -f^fcT— ^^tt, -*"C, 42QICS 

[012] 1. 8V, 2. 5V£ftH3:3. 3 VCOL VC 
MOSl/^/K fc^VMlHSTL, GTL, SSTL- 
3*^SSTL-2. 5(I»t§JEDEC>fy^7 

•t* 5 C <t CO-Ct 5 CMO S U^</W-C(7?i¥*ff(eISl0-Cfo 

5o 

[01 3] 01 2cDU->- ^lc:^£tv5fSf¥& 2 Ajft^ 
[0 14] il 2(Ol/^-^i:^t> it #Y*5<tt/Y_ 
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25 

[il 5] il 20l/^-/<(^)l. 8V, 2. 5V, 
3, 3 VBflMdoV^T, V dd , V dd QioJ:T^El 1 4<D 
Y, Y_Jf ID 1 ^ItfVM 1 , VM2^rrt§BW 
K ±f$ -f 5 O ffl ^ 5 d <t # T?# 5 ffi * ft H SS Sr « -t m 

Ift 91] 

1 0 1, 102, 103 ^yf 

2 0 0, 3 0 0 K7>f^ 
2 0 1 p F ET 

2 0 2 n F ET 

203 NAND 

2 0 4, 2 0 6 NOR 



10 



2 0 7 

3 0 7 
7 0 1 
7 0 4 

110 1 
1110 

112 0 

113 0 

114 0, 

116 0 

117 0 

118 0 
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208, 209, 210, 211 

308, 309, 310 ma 

7 11 p FETf^^ 
7 0 5, 7 0 6, 7 1 2, 7 1 3 nFET 



1150 CMOS^y/Wg 

mmmm 



Vdd1 £ Vdd2 * Vdd3 Crtfisaffi) 
VddQ «£ Vdd1 <*fct3E) 



VREFl 

E 



VREF2 

i 



VREF3 



r 



VREF 



i 4 
VM1 VU2 

Jfll 
Vddl 




1 I 

VM1 VM2 
102 
Vdd2 




i i 
VM1 VM2 
103 
Vdd3 


VddQ 




VddO 




c=— 

VddQ 


1 1 
Vdd1 VddO 


I I 

Vdd2 VddQ 


1 1 

V<W3 VddQ 



VM1, VM2, VREF 

VM1.VM2 tt> ttfi5tt*fc**ie3«iK:C«aT£6. 
VREF (2. *a3ttKG9CJT$ft. 



[09] 



10pP7* K?*><t3E. V«3.3V. T=40C. CI* a> VddO 



QJE (V) 



3.60 
3.40 
3.20 
3.00 
ZBO 
2.60 
2.40 
2.20 
2.00 
1.80 
1.60 
1.40 
1.20 
1.00 
0.80 
0.60 
0,40 
0.20 
0.00 
-0.20 
-0.40 • 
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0.00 5.00 
?r6ivdd0^TT5N? 
T1 .OllNfo" 1 OFF, "iS/ ' 
TK0:IWTO TQPfTTsv" 
TlT0:iMT6"l0PFT TsF 



10.00 



15.00 



20.00 i^ra (NS) 



Tl—h^'MNS 
T L _ H o1.05NS 
T L - H «1.20NS 



Th-l°1-10NS 
T H — L =0.90NS 
T H — L°0.95NS 



T1.0:GATE 
fi.OiW'dQ-3^ 

n.SvdiS»2i5v 

(V T oi.4V. VddMJVQ 
CV T «1.2V f VddQo2.5V) 
(V T «0.75V, Vdd0° 1.5V) 



(15) 4$BB^1 0-105307 

[112] 




OUTPUT ENABLE 



Ii3] 



•4 2 0" K7^^<O^^e-yy^ t ^ro^^.T-40C t Vdd°J.3V 



300.00 
280.00 
260.00 
240.00 
220.00 
200.00 
180.00 
160.00 
140.00 
120.00 
100.00 
80.00 
60.00 
40.00 
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^220 









1.00 



1.50 



Z(pFET Tfi797' ) 



Z(nFCT rJ^'9V ) 
~Z:lV>H~ (pFET ~"+ ^tHj) 
Z:H->L (nFET 7*H'9> ) 



2.00 



2.50 



3.00 



VddO (V) 



(16) 



0-105307 



[B4] 



"25 O" ^JJQfiECMOS K?*^ 




DATA OUT 



OUTPUT ENABLE 



[05] 



52.00 



saoo 

48.00 
46.00 
44.00 
42.00 
40,00 
38.00 
36.00 



430 



-42) ^\ 



•2 up T=105C 



Zyp, T-40C 



1X0 



^432 
1.50 2.00 



-422 



412- 



-440 



£L->H(T=105C) 

~ZiL->H(T«40C) " 
~iiH->L(T=4«f)" 

~zi->H(T=rocr 

*Z:H^>LCSlOcF 



DOWN. 



T~40C 



Z DOWN, T=10C 



2.50 



3.00 VddQ (V) 



(17) W1 0- 1 0 5 3 0 7 



ime] 




5a.oo 4— X 

54.00 
52.00 
50.00 
4&00 
46J0O 
44,00 
42.00 
40.00 
58.00 
36.00 
34.00 
32.00 



1.00 



540- 



1.50 



2.00 



532 



2.50 



Z±->H(<£2&rot* ) 
2:H->UQS7- .to) 



3.00 



3.50 



VddO (V) 



[H7-] 



K?*f ^P*<Vg-y^*,T= s 40C, ttfr^p*;*, Vdd-3.14/3.45V 

45.00 



44.00 
43.00 
42.00 
41.00 
40.00 
39.00 
38.00 
37.00 
36.00 
35.00 
34.00 
33.00 
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640 





















£l->H(Vdd=+5%) 
Z:H->LCicW°+5xj 
Z:L->H{VUd=-550 



1.00 



1.50 



2.00 



2.50 



3.00 



3^0 VddO (V) 



(18) ftfflW- 10-105307 



I EI 8 ] 



— - — I i 
AO ^ [70/.36 DHj[j4/.36 E2^ [U/.36 



263 

701 VddQ 702 703 Vdd 

700 a 

724 

pFErr*7»7-A ^ 

725 



ED-|(20/.39 
AOH [20/39 



704 



705 



206 



706 



j 726 

aoH[]o736 

nFET7**7 7 7*'x 



Vdd 

A0H^ 715 



714 



204 



E5^[3b/J6 
AO -|[4 0/.39 E0-|[jo/.39 5-|[j0 /.39 



160 O 



207 



ATT-lfiO/jg EOH hO/39 QHITp/. 

v — 3F — * 

721 722 I 723 



39 



~n ^ 

712 V 713 

AO = DATA IN (0 OR Vdd) 
E2=INW8rT (0 OR Vdd) 
E0=0UTPUT ENABLE (0 OR Vdd) 



im 1 0] 

1 0 p Fft&^<o a^QJJ Vcc«3.3V, T=40C. Q* to VddO 



Q« (mA) 
55.00 



50-00 
45.00 
40.00 
35.00 
30.00 
25.00 
20.00 
15.00 
10.00 
5.00 
0.00 
-5.00 
-10.00 
-15.00 
-20.00 
-25.00 
-30.00 
-35.00 
-40.00 
-45.00 
-50.00 
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0.00 



5.00 



T1.0HR-1NT010PF-33H2 

fijoiiR-iNTToTdpSSS? 



10.00 15.00 



20.00 



(19) 



10-105307 



Qff (V) 
3.00 



2.50 
2.00 
130 
1.00 
0.50 
0.00 



[ill] 

4 2 Q9^^or?K t3£, Vcc«3J, T=»40C. p VddQ 
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0.00 



5X0 



1 



"IS 

«l_ 



i 



t"« -' 



GATE 


VddO=3JV 








VddQ=1.5V 


INTO 42 Q 


: 3.3V 


INTO 42 Q 


T2.5V 


INTO 42 Q 


: 1.5V 



10.00 



15.00 



QB8 (NS) 
20.00 



im i 2 ] 



1W- 



WtflL 

U U 0 0 

is u i 

U 13 

13 QJ5 1 

u aa i 

33 13 I 

23 1.25 I 




ftSOflJHty 



$fgB¥ 10-105307 




[U14] 



Vdd 



YCKTL 



6/036 



HO 



12/036 



12/0jV|fj>- 



3/0.»]f|J 



VREF 



~-jl[V0.39 3/0.39 




(21) 



<ftffl¥-l 0-105307 



1 5] 



RCV_V*~ }t 




VddO o 



r^y*^*n 10598 n a -3^^ii 

* h y — h 2742 
(72)^P^# p/*— h • fc— * • 7*-*— K 

Tp<y#^*|l 10801 Sa- 3 — 

— 51 



Tt« y #-&*H 78626 ^^ri^'Jfl 
300 

(72)38i!U#- v^x7/vK • ef-O-ir^ h • ^T^i?^ 
T*VJj&$tS 10598 ~ ^ — 3 — ^ <J»N 

3— My #y— * h y 

— h 2950 



